A series of five experiments examined the differential mnemonic roles of the hippocampus and caudate-putamen and the modulatory influence of the amygdala on hippocampal and caudate-putamen memory processes. Findings indicate that (a) posttraining intrahippocampal injections of amphetamine selectively enhance memory in a hidden platform water maze task, (b) posttraining intracaudate injections of amphetamine selectively enhance memory in a visible platform water maze task, (c) posttraining intra-amygdala injections of amphetamine enhance memory in both water maze tasks, (d) preretention intrahippocampal lidocaine injections block expression of the memory enhancing effects of posttraining intrahippocampal amphetamine injections in the hidden platform task, (e) preretention intracaudate lidocaine injections block expression of the memory enhancing effects of posttraining intracaudate amphetamine injections in the visible platform task, (f) preretention intra-amygdala lidocaine injections do not block the memory enhancing effect of posttraining intra-amygdala amphetamine injections on either task, (g) in the hidden platform task, posttraining intrahippocampal, but not intracaudate, lidocaine injections block the memory enhancing effects of posttraining intra-amygdala amphetamine, (h) in the visible platform task, posttraining intracaudate, but not intrahippocampal, lidocaine injections block the memory enhancing effects of posttraining intra-amygdala amphetamine. The findings indicate a double dissociation between the roles of the hippocampus and caudate-putamen in memory and suggest that the amygdala exerts a modulatory influence on both the hippocampal and caudate-putamen memory systems. ᭧ 1998 Academic Press
INTRODUCTION
Research examining the neurobiological bases of memory in mammals suggests that memory is organized in multiple brain systems (e.g., Milner, 1962; Corkin, 1965; Hirsh, 1974; Gaffan, 1974; O'Keefe & Nadel, 1978; Weiskrantz & Warrington, 1979; Olton, Becker, & Handelmann, 1979; Cohen & Squire, 1980; Zola-Morgan, Squire, & Mishkin, 1982; Mahut & Moss, 1984; Mishkin & Petri, 1984; Packard, Hirsh, & White, 1989; Sutherland & Rudy, 1989; Cohen & Eichenbaum, 1993; McDonald & White, 1993) . In rats, double dissociations between the mnemonic functions of the hippocampal system and caudate-
